Gene therapy based on gemcitabine chemosensitization suppresses pancreatic tumor growth.
Excepting surgical resection, there is no efficient treatment against pancreatic cancer. The chemotherapeutic agent gemcitabine improves the patient's clinical status but survival is not prolonged. The aim of this study was to design a new strategy to render gemcitabine more efficient in the treatment of pancreatic cancer using gene therapy. We have generated a fusion gene (DCK::UMK) combining deoxycytidine kinase (DCK) and uridine monophosphate kinase (UMK), which converts gemcitabine into its toxic phosphorylated metabolite. Antitumor effects of DCK::UMK gene expression were tested in vitro and in vivo in an orthotopic transplantable model of pancreatic cancer established in hamsters. DCK::UMK sensitizes pancreatic cancer cells to gemcitabine by reducing dramatically both in vitro cell viability and in vivo tumor volume. We found that in vivo expression of DCK::UMK resulted in an antitumor bystander effect due to apoptosis of untransduced cells. In vivo intratumoral gene transfer of DCK::UMK using the synthetic carrier PEI induced a potent tumor regression. Taken together, the results show that the fusion gene DCK::UMK sensitizes pancreatic cancer cells to gemcitabine treatment to induce cell death by apoptosis and tumor regression. Intratumoral delivery of the DCK::UMK gene in combination with gemcitabine might be of high interest for pancreatic cancer management.